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Description

[0001] The present invention relates to a fuel cell stack
prepared by making integral a fuel cell laminate body
consisting of a plurality of solid polymer type fuel cells
each having a solid polymer membrane by a fastening
means.
[0002] In recent years, the number of motor cars using
gasoline engines has rapidly increased such that about
two motor cars are owned nowadays by each family. Nat-
urally, the exhaust gas discharged from the motor car
attracts social attentions in relation to the air pollution
problem. Under the circumstances, vigorous studies are
being made in an attempt to use a fuel cell as a power
source of a motor that is used in place of the internal
combustion engine. The air pollution problem need not
be worried about in the motor car using the fuel cell, which
does not use a fossil fuel. In addition, noise is scarcely
generated from the motor using the fuel cell. Also, the
motor using the fuel cell is advantageous over the internal
combustion engine in the energy recovery rate.
[0003] In using the fuel cell in a motor car, it is desirable
for the fuel cell and the auxiliary facilities to be as small
as possible, though an unduly large output is not required.
Such being the situation, PEFC (polymer electrolyte fuel
cell), in which a solid polymer membrane is sandwiched
between two kinds of electrodes and these electrodes
are wrapped in a separator, attracts attentions among
various fuel cells.
[0004] FIG. 7 shows the basic construction of a solid
polymer type fuel cell. As shown in the drawing, a cell
body 1 comprises a solid polymer membrane 2. An oxy-
gen electrode 3 and a hydrogen electrode 4 are attached
to both surfaces of the solid polymer membrane 2 to form
an integral structure. The integral structure is prepared
by attaching the oxygen electrode 3 and the hydrogen
electrode 4 to both surfaces of the solid polymer mem-
brane 2, followed by applying a hot press to the resultant
structure. A reaction membrane 5a and a gas diffusion
membrane 6a are attached to both surfaces of the oxygen
electrode 3 such that the reaction membrane 5a is in
contact with the solid polymer membrane 2. Likewise, a
reaction membrane 5b and a gas diffusion membrane 6b
are attached to both surfaces of the hydrogen electrode
4 such that the reaction membrane 5b is in contact with
the solid polymer membrane 2. The cell reaction takes
place mainly between the solid polymer membrane 2 and
the reaction membranes 5a, 5b. A separator 7 having
oxygen supply grooves 7a is attached to the surface of
the oxygen electrode 3. Likewise, a separator 8 having
hydrogen supply grooves 8a is attached to the surface
of the hydrogen electrode 4.
[0005] In the fuel cell of the particular construction, ox-
ygen and hydrogen introduced through the oxygen sup-
ply grooves 7a and the hydrogen supply grooves 8a are
supplied through the gas diffusion membranes 6a, 6b
into the reaction membranes 5a, 5b, respectively. As a
result, reactions given below take place at the interface

A between the solid polymer membrane 2 and the reac-
tion membrane 5a and at the interface B between the
solid polymer membrane 2 and the reaction membrane
5b:

Reaction at interface A:

(1/2)O2 + 2H+ → H2O

Reaction at interface B:

H2 → 2H+ → 2e-

[0006] The hydrogen ions (2H+) generated at the in-
terface B flow from the hydrogen electrode 4 into the
oxygen electrode 3 through the solid polymer membrane
2. On the other hand, the electrons (2e-) generated at
the interface B flow from the hydrogen electrode 4 into
the oxygen electrode 3 through a load 9 so as to obtain
an electric energy.
[0007] In the fuel cell of the construction described
above, it is necessary for the separators 7 and 8 to supply
an oxidizing gas and a fuel gas to the back surfaces of
the oxygen electrode 3 and the hydrogen electrode 4,
respectively, uniformly and in a completely separated
manner. Also, it is necessary for the fuel cell to collect
efficiently the electivity generated by the reaction. Fur-
ther, since heat is generated by the cell reaction, it is
necessary to release the reaction heat through the gas
separators in order to stabilize the power generating op-
eration. Various separators are proposed for meeting
these requirements. FIG. 8 exemplifies the PEFC struc-
ture (fuel cell laminate body) using a plurality of separa-
tors S. In the fuel cell stack of the construction shown in
the drawing, a fuel gas supply plate 19 is attached to an
oxidizing gas supply plate 20 such that a fluid passage-
way 21 is defined between these supply plates 19 and
20. A cooling water is circulated through the fluid pas-
sageway 21 to suppress the temperature elevation
caused by the reaction heat generated at the boundaries
between the oxygen electrode and the solid polymer
electrolyte plate and between the hydrogen electrode
and the solid polymer electrolyte plate.
[0008] It was customary in the past to assemble the
fuel cell stack 11 as shown in, for example, FIGS. 9 and
11. Incidentally, FIG. 11 is a plan view showing the fuel
cell stack 11 shown in FIG. 9. The fuel cell stack 11 com-
prises a plurality of unit cells 10 stacked one upon the
other in the vertical direction and upper and lower flanges
12, 13 somewhat larger than the unit cell 10 and posi-
tioned on the upper and lower surfaces, respectively, of
the stack of the unit cells 10. Each of these upper and
lower flanges 12, 13 is provided with a plurality of bolt
holes positioned outside the stack of the unit cells 10.
Fastening bolts 14 are inserted into the bolt holes to per-
mit these bolts 14 to extend through the upper and lower
flanges 12, 13, and nuts (not shown) are engaged at the
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end portions of the fastening bolts 14 so as to fasten the
stack of the unit cells 10 held between the upper and
lower flanges 12 and 13. Reference numerals 15 and 16
shown in FIG. 11 represent a cooling water supply hole
and a cooling water discharge hole, respectively, which
extend through the flanges 12, 13 and the fuel cell stack
11. Also, reference numerals 17 and 18 represent a re-
actant gas supply hole and a reaction gas discharge hole,
respectively, which extend through the flanges 12, 13
and the fuel cell stack 11.
[0009] The conventional fuel cell laminate body is as-
sembled as shown in, for example, FIG. 10 to constitute
the fuel cell stack 11. The stack shown in FIG. 10 is equal
to the stack shown in FIG. 9, except that, in FIG. 10, the
flanges 12, 13 are equal in size to the unit cell 10.
[0010] The conventional fuel cell stack is defective in
that, since a large number of fastening bolts 14 are used
for fastening the fuel cell laminate body, the effective area
ratio of the fuel cell stack is low. For example, where the
fuel cell stack shown in FIG. 9 including the region of the
fastening bolts 14 has a length Y1 of, for example, 140
mm, and a width T1 of, for example 120 mm, the region
of the unit cell 10, which is shaded in FIG. 11, has a length
Y2 of, for example, 130 nm, and width T2 of, for example,
100 nm. It follows that the effective area ratio is:
T2·Y2/T1·Y1 = {(100 � 130)/(120 � 140)} � 100 � 77%.
Also, the conventional fuel cell stack is rendered heavier
and more bulky.
[0011] Fuel cells are also disclosed in Japanese Patent
Disclosure (Kokai) No. 10-189025 and Japanese Patent
Disclosure No. 9-92324. JP ’025 is directed to a fuel cell
in which the direction of the pressurizing force applied to
the fuel cell stack housed in a case is kept parallel to the
stacking direction of the unit cells so as to prevent the
gas sealing properties from being deteriorated and to pre-
vent the contact resistance from being increased. On the
other hand, JP ’324 is directed to a fuel cell module and
a fuel cell in which pushing force is applied to a laminate
body of unit cells without using a fastening tool such as
a bolt so as to make compact the fuel cell module and
the fuel cell.
[0012] The Japanese patent application (Kokai) pub-
lication no. 10-134834 discloses a fuel cell comprising a
battery layered body, an upper portion collecting plate
having a clamping stud, a lower portion collecting plate
having a clamping stud, a fastening means and fuel cell
having a nut. The clamping studs are projecting over the
battery layered body in order to allow bolts to project
through the clamping studs for fastening.
[0013] Japanese patent application (Kokai) publica-
tion no. 11-204129 discloses a layer build fuel cell com-
prising a cell laminate, clamping plates having flanges,
clamping studs, and springs. The flanges are projecting
over the cell laminate in order to allow bolts to project
through the flanges for fastening.
[0014] Japanese patent application (Kokai) publica-
tion no. 61-204129 discloses a clamping device of a lay-
er-build type fuel cell comprising a fuel cell body, a push-

ing upper plate, a pushing rod, and springs. The pushing
upper plate and pushing lower plate are connected to
each other with bolts and fuel cell body is fastened in
vertical direction by use of the springs.
[0015] An object of the present invention is to provide
a fuel cell stack, comprising a fastening means including
support members equipped with flanges arranged at up-
per and lower edge portions of a fuel cell laminate body,
connecting members joined to the support members and
extending in the vertical direction of the fuel cell laminate
body, and fastening tools for fastening the support mem-
bers in the vertical direction of the fuel cell laminate body.
The particular construction of the present invention
makes it possible to Increase the effective area ratio of
the fuel cell stack, compared with the conventional fuel
cell stack In additional, the fuel cell stack of the present
invention is light in weight and small in outer size.
[0016] According to the present invention, there is pro-
vided a fuel cell stack, comprising a fuel cell laminate
body prepared by laminating a plurality of unit cells each
having a solid polymer membrane sandwiched between
electrodes and a fastening means for fastening the fuel
cell laminate body in the direction of lamination of the
unit cells, wherein the fastening means includes support
members adjacent to the uppest and lowest unit cell of
the stacked fuel cell laminate body equipped with flanges
and arranged at the upper and lower edges of the fuel
cell laminate body, connecting members joined to the
support members at, and fastening tools for fastening
the support members in the vertical direction of the fuel
cell laminate body. The connecting member is a plate-like
member made of stainless steel of consists of a music
wire. The connecting member is folded at the upper and
lower edges towards the flanges and jointly fixed to the
support members inside the area of the outer perimeter
of the fuel cell laminate body.
[0017] This summary of the invention does not neces-
sarily describe all necessary features so that the inven-
tion may also be a sub-combination of these described
features.
[0018] The invention can be more fully understood
from the following detailed description when taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is an oblique view, partly broken away, show-
ing a fuel cell stack according to Example 1
of the present invention:

FIG. 2 is a plan view showing the fuel cell stack
shown in FIG. 1;

FIG. 3 is a cross sectional view showing in a magni-
fied fashion a gist portion X of the fuel cell
stack shown in FIG. 1;

FIG. 4 is a cross sectional view showing a gist por-
tion of a fuel cell stack according to Example
2 of the present invention.

FIG. 5 is a cross sectional view showing a gist por-
tion of a fuel cell stack according to Example
3 of the present invention:
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FIG. 6 is a cross sectional view showing a gist por-
tion of a fuel cell stack according to Example
4 of the present invention;

FIG. 7 shows the principle of a solid polymer type
fuel cell;

FIG. 8 shows the construction of a solid polymer type
fuel cell stack;

FIG. 9 is an oblique view showing a conventional fuel
cell stack;

FIG. 10 is an oblique view showing another conven-
tional fuel cell stack; and

FIG. 11 is a plan view showing the conventional fuel
cell stack shown in FIG. 9.

[0019] The fuel cell stack of the present invention com-
prises a fuel cell laminate body consisting of a plurality
of unit cells laminated one upon the other, each unit cell
consisting of electrodes arranged on both sides a solid
polymer membrane, and fastening means for fastening
the fuel cell laminate body in the laminating direction of
said unit cells, wherein said fastening means includes
support members each provided with a flange and ar-
ranged on the upper and lower ends of the fuel cell lam-
inate body, connecting members joined to said support
members and arranged to extend along the side surfaces
of the fuel cell laminate body, and fastening means for
fastening said support members in the laminating direc-
tion of the fuel cell laminate body.
[0020] The present invention will now be described
more in detail.
[0021] The fuel cell stack of the present invention com-
prises a fastening means for fastening a fuel cell laminate
body consisting of a plurality of unit cells laminated one
upon the other in the direction of lamination of the unit
cells. Therefore, for simplifying the construction, it is de-
sirable for the upper and lower edge portions of the fas-
tening member to be equal to each other in construction,
though it is not absolutely necessary for these upper and
lower edge portions to be equal to each other in construc-
tion.
[0022] The fastening member includes support mem-
bers equipped with flanges arranged at upper and lower
edge portions of a fuel cell laminate body, connecting
members joined to the support members and extending
in the vertical direction of the fuel cell laminate body, and
fastening tools for fastening the support members in the
vertical direction of the fuel cell laminate body.
[0023] The support member equipped with flanges in-
cludes, for example, a hollow body, a rib arranged within
the hollow body, flanges joined to both sides of the hollow
body, and a pushing member mounted within the hollow
body. The rib is arranged between the upper and lower
walls of the hollow body so as to reinforce the hollow
body. The pushing member comprises a dish spring, a
holding plate arranged above the dish spring, and a dish
spring bolt arranged above the holding plate, as shown
in, for example, FIG. 3. It is desirable for the pushing
member to be arranged in good balance to permit the

pushing force of the fastening member to be transmitted
uniformly to the pushing surface of the fuel cell laminate
body. Incidentally, a leaf spring, a spiral spring, etc. can
be used in place of the dish spring as far as the pushing
force of the pushing member can be transmitted uniform-
ly to the pushing surface of the fuel cell stack.
[0024] In the present invention, a plate-like member
made of a stainless steel, a musical wire, etc. can be
used as the connection member. The plate-like member
can be joined to the support member by welding or by a
mechanical engagement. A single musical wire may be
joined to the support members at the upper and lower
edge portions of the fuel cell laminate body. Alternatively,
a plurality of musical wires may be joined to the support
members.
[0025] In the present invention, it is desirable for the
fastening tool, which serves to fasten the fuel cell lami-
nate body in the direction of lamination of the unit cells,
to be capable of transmitting an appropriate pushing
force to the flange portion of the support member. To be
more specific, it is desirable for the fastening tool to be
constructed such that the connection member is inter-
posed between a holding tool provided with a threaded
hole and the flange, and the pushing force generated by
the fixing bolt is transmitted to the fuel cell laminate body,
as shown in FIG. 3. Alternatively, it is possible to employ
the construction to use the holding member consisting
of two kinds of holding tools and the fixing bolt as shown
in FIG. 4. Further, it is possible to employ the construction
to use a hook for fixing a single or a plurality of music
wires, as shown in FIG. 5 or 6.
[0026] Some Examples of the present invention will
now be described with reference to the accompanying
drawings.

Example 1:

[0027] FIGS. 1 to 3 collectively show a fuel cell stack
of Example 1 of the present invention, wherein FIG. 1 is
an oblique view, partly broken away, showing a fuel cell
stack according to Example 1 of the present invention,
FIG. 2 is a plan view showing the fuel cell stack shown
in FIG. 1 excluding the support member, and FIG. 3 is a
cross sectional view showing in a magnified fashion a
gist portion X shown in FIG. 1. The fastening means used
in Example 1 extends through the fuel cell stack. The
construction of the fastening means on the upper surface
of the fuel cell stack is equal to that on the lower surface
of the fuel cell stack.
[0028] Reference numeral 31 shown in FIG. 1 denotes
a fuel cell laminate body prepared by laminating a plu-
rality of unit cells 32 in a vertical direction. Only the up-
permost and lowermost unit cells 32 are shown in FIG.
1 for simplifying the drawing. The unit cell 32 comprises
a solid polymer membrane (not shown), an oxygen elec-
trode (not shown) arranged on one surface of the solid
polymer membrane, a hydrogen electrode (not shown)
arranged on the other surface of the solid polymer mem-
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brane, and separators arranged on the outer surfaces of
the oxygen electrode and the hydrogen electrode. The
basic construction and function of the unit cell 32 are
equal to those described previously in conjunction with
FIG. 7. First holding plates 30 are arranged on the upper
and lower surfaces of the fuel cell laminate body 31. Re-
actant gas supply holes 33 for supplying a reactant gas
into the unit cells 32, reaction gas discharge holes 34 for
discharging the reaction gas, a cooling water supply hole
35 for supplying a cooling water into the unit cells 32 and
a cooling water discharge hole 36 are formed to extend
vertically through the holding plates 30 and the fuel cell
laminate body 31.
[0029] The fuel cell laminate body 31 is fastened by
the fastening means in the direction of lamination. The
fastening means comprises support members 37
equipped with flanges and arranged on the upper and
lower surfaces of the laminate body 31, connecting mem-
bers (thin plates) 38 made of stainless steel thin plates
each having a thickness of 1.0 mm and fixed to the edge
portions of the upper and lower support members 37,
and a fastening tool 39 for fastening the connection mem-
bers (thin plates) 38 in the vertical direction of the lami-
nate body 31. The fuel cell laminate body 31 and the
fastening means collectively form a fuel cell stack 61.
[0030] The support member 37 comprises a plate-like
hollow body 40, a rib 41 arranged within the hollow body
40, flanges 42 joined to both edges of the hollow body
40, and a push control member 43 arranged within the
hollow body 40. The push control member 43 comprises
a dish spring 44 acting as a pushing force adjusting mem-
ber and arranged between the bottom surface of the hol-
low body 40 and the upper surface of the stack 31, a
second holding plate 45 arranged on the dish spring 44,
and a dish spring bolt 46. For arranging the dish spring
bolt 46, a bolt hole 40b is made in a recess 40a formed
at a portion of the hollow body 40, and the dish spring
bolt 46 is arranged by utilizing the bolt hole 40b so as to
be positioned above the dish spring 44.
[0031] The fastening tool 39 comprises a holding tool
47 (see FIG. 4) for holding the thin plates 38 folded at
the upper and lower edges and fixing bolts 48 (see FIG.
3) for fastening the holding tool 47, the thin plates 38 and
the flanges 42. The fixing bolt 48 is engaged by screw
engagement with threaded holes 47a made in the holding
tool 47 and the flange 42 and with threaded hole 38a
made in the thin plate 38. If the fastening bolt 48 is fas-
tened, pushing force is exerted on the flange 42 and,
then, on the dish spring 44 positioned below the dish
spring bolt 46, with the result that the fuel cell stack 31
is fastened in the direction of lamination.
[0032] As described above, the fuel cell stack in Ex-
ample 1 of the present invention comprises the fastening
means consisting of the support members 37 equipped
with flanges arranged at the upper and lower edge por-
tions of the fuel cell laminate body 31, the thin plates 38
joined to the support members 37 at the upper and lower
edges of the fuel cell laminate body, and the fastening

tool 39 for fastening the thin plates in the vertical direction
of the fuel cell laminate body 31. The support member
37 comprises the plate-like hollow body 40, the rib 41
arranged within the hollow body 40, the flanges 42 jointed
to both edges of the hollow body 40, and the push control
member 43 arranged within the hollow body 40. Further,
the fastening tool 39 comprises the holding tool 47 for
holding the thin plate 38 folded at the edge portions, the
fixing bolt 48 for fastening the holding tool 47, the thin
plate 38 and the flange 42.
[0033] In the fuel cell module of Example 1, the fuel
cell stack 31 is fastened by the fixing bolt 48 for fastening
the thin plate 38 and the dish spring bolt 44 for uniformly
pushing the end surface of the stack without using such
a long bolt as used in the prior art. As a result, the entire
module is made lightweight, and the effective area ratio
can be increased.
[0034] As a matter of fact, the effective area ratio of
the fuel cell stack in Example 1 was determined as in
FIG. 2. Specifically, the stack had a length Y1 of 130 mm
and a width T1 of 112 mm. On the other hand, the cell
region shaded in FIG. 2 had a length Y1 of 130 mm and
a width T2 Of 100 mm. It follows that the effective area
ratio, i.e., Y1·T2/Y1·T1 � 100 (%), was {(130 � 100)/(130
� 112)} X 100 � 89%. On the other hand, the effective
area ratio for the conventional fuel cell stack was about
77% as described previously. Clearly, the fuel cell stack
of the present invention permits improving the effective
area ratio. In addition, the present invention permits di-
minishing the weight and outer size of the fuel cell stack.
[0035] In Example 1, a fixing bolt is used for fixing the
thin plate to the flange. However, it is also possible to
use welding for fixing the thin plate to the flange. Further,
the thickness and material of the thin plate are not limited
to those described previously.
[0036] Also, in Example 1, the push control member
using a dish spring was used in 5 points. However, the
number of push control members is not particularly lim-
ited, as far as the force produced by the fixing bolt is
transmitted uniformly onto the upper and lower ends of
the fuel cell stack. For example, it suffices to use only
one push control member or four push control members
as far as the force produced by the fixing bolt is trans-
mitted uniformly onto the upper and lower ends of the
fuel cell stack. Further, the dish spring can be replaced
by, for example, a spiral spring.

Example 2:

[0037] A fuel cell stack of Example 2 is shown in FIG.
4. Those portions of the fuel cell stack which are equal
to those shown in FIGS. 1 to 3 are denoted by the same
reference numerals so as to avoid an overlapping de-
scription. In Example 2, the holding tool 47 comprises a
lower holding member 52 provided with an opening 52a
into which a fixing bolt 51 is inserted and an upper holding
member 53 arranged above the lower holding member
52 and provided with a bolt hole 53a that is engaged with
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the fixing bolt 51. The upper edge portion of the thin plate
38 is folded at the edge portion of the lower holding mem-
ber 52 to extend far into the clearance between the lower
and upper holding members 52, 53. Then, the fixing bolt
51 is screwed through the bolt hole 53a of the upper
holding member 53 so as to permit the thin plate 38 to
be partly pushed toward the flange within an opening 52a
of the lower holding member 52, thereby strongly fasten-
ing the thin plate 38.
[0038] If the fixing bolt 51 is fastened in Example 2,
the fastening force is transmitted to the second holding
plate 45 through the holding tool 47 and the flange 42.
Further, the fastening force exerts on the dish spring 44
positioned below the bolt 46. As a result, the unit cells of
the fuel cell stack 31 is pushed in the direction of lami-
nation. Therefore, the weight of the entire module can be
decreased in Example 2 as in Example 1, making it pos-
sible to ensure a sufficiently large effective area ratio.
[0039] In Example 2, the lower holding member 52 is
welded to the flange 42 for forming an integral structure.
Alternatively, the integral structure can be formed by, for
example, molding.

Example 3:

[0040] A fuel cell stack of Example 3 is shown in FIG.
5. Those portions of the fuel cell stack which are equal
to those shown in FIGS. 1 to 3 are denoted by the same
reference numerals so as to avoid an overlapping de-
scription. In Example 3, a music wire 53 is used in place
of the thin plate used in each of Examples 1 and 2, and
the flange 42 is provided with a hook 54 for fixing the
music wire 53, as shown in FIG. 5. The hook 54, which
is formed integral with the flange 42, is shaped L in cross
section. However, the shape of the hook 54 is not par-
ticularly limited. Also, a hole through which extends the
music wire 53 is formed in the side wall of the hook 54,
and a knot 55 is formed inside the hook 54 so as to prevent
the edge portion of the music wire 53 from being with-
drawn from the hole of the hook 54.
[0041] In Example 3, the weight of the entire module
can be decreased with a simple construction as in Ex-
ample 1, making it possible to ensure a sufficiently large
effective area ratio.

Example 4:

[0042] A fuel cell stack of Example 3 is shown in FIG.
6. Those portions of the fuel cell stack which are equal
to those shown in FIGS. 1 to 3 are denoted by the same
reference numerals so as to avoid an overlapping de-
scription. In Example 4, a plurality of hooks 56 are formed
integral with the flange 42 in the side wall of the flange
42. As shown in the drawing, the continuous music wire
53 is alternately wound about the upper and lower hooks
56. Finally, both end portions of the music wire 53 are
joined to each other.
[0043] Example 4 produces effects similar to those

produced in Example 3.

Claims

1. A fuel cell stack (61), comprising a fuel cell laminate
body (31) prepared by laminating a plurality of unit
cells (32) each having a solid polymer membrane
sandwiched between electrodes and a fastening
means for fastening the fuel cell laminate body in the
direction of lamination of the unit cells (32),
characterized in that the fastening means includes
support members (37) adjacent to the uppest and
lowest unit cell (32) of the stacked fuel cell laminate
body (31) equipped with flanges (42) and arranged
at the upper and lower edges of the fuel cell laminate
body (31), connecting members (38) joined to the
support members (37) and fastening tools (39) for
fastening the support members (37) in the vertical
direction of the fuel cell laminate body (31), and that
said connecting member (38) is a plate-like member
made of stainless steel or that said connecting mem-
ber (38) consists of a music wire (53), said connect-
ing member (38) being folded at the upper and lower
edges towards the flanges (42) and jointly fixed to
the support members (37) inside the area of the outer
perimeter of the fuel cell laminate body (31).

2. The fuel cell stack (61) according to claim 1, char-
acterized In that said support member (37) com-
prises a hollow body (40), a rib (41) arranged within
said hollow body (40), flanges joined to both ends of
said hollow body (40), and a pushing force control
member arranged within the hollow body (40).

3. The fuel cell stack (61) according to claim 1, char-
acterized in that said fastening tool (39) is a bolt
(48) joined by screw engagement to the flange por-
tion of said support member (37).

4. The fuel cell stack (61) according to claim 2, char-
acterized in that said pushing force adjusting mem-
ber is selected from the group consisting of a dish
plate, a leaf spring and a spiral spring.

5. The fuel cell stack (61) according to claim 1, char-
acterized in that said plate-like member is bonded
to said support member (37).

6. The fuel cell stack (61) according to claim 1, char-
acterized in that both ends of said music wire (53)
are fixed to the flange of said support member (37).

7. The fuel cell stack (61) according to claim 1, char-
acterized in that said music wire (53) is alternately
wound about a plurality of hooks formed integral with
the upper and lower flanges of said support member
(37), and both end portions of the music wire (53)
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are finally joined to each other.

Patentansprüche

1. Brennstoffzellenstapel (61) mit einem Brennstoffzel-
lenschichtkörper (31), der durch das Schichten einer
Vielzahl von Einzelzellen (32) hergestellt wird, die
jeweils eine zwischen Elektroden sandwichartig an-
geordnete Festpolymermembran haben, und einem
Befestigungsmittel zum Befestigen des Brennstoff-
zellenschichtkörpers in die Richtung der Schichtung
der Einzelzellen (32), dadurch gekennzeichnet,
dass das Befestigungsmittel an die oberste und un-
terste Einzelzelle (32) des gestapelten Brennstoff-
zellenschichtkörpers (31) angrenzende Halte-
elemente (37), die mit Flanschen (42) versehen und
an den oberen und unteren Kanten des Brennstoff-
zellenschichtkörpers (31) angeordnet sind, mit den
Halteelementen (37) verbundene Verbindungsele-
mente (38) und Befestigungsteile (39) zum Befesti-
gen der Halteelemente (37) in die vertikale Richtung
des Brennstoffzellenschichtkörpers (31) aufweist,
und dass das Verbindungselement (38) ein aus rost-
freiem Stahl hergestelltes plattenförmiges Element
ist oder dass das Verbindungselement (38) aus ei-
nem Stahldraht (53) besteht, wobei das Verbin-
dungselement (38) an den oberen und unteren Kan-
ten in Richtung zu den Flanschen (42) umgebogen
und zusammen an den Halteelementen (37) inner-
halb des Bereichs des Außenumfangs des Brenn-
stoffzellenschichtkörpers (31) befestigt ist.

2. Brennstoffzellenstapel (61) nach Anspruch 1, da-
durch gekennzeichnet, dass das Halteelement
(37) einen Hohlkörper (40), eine innerhalb des Hohl-
körpers (40) angeordnete Rippe (41), mit beiden En-
den des Hohlkörpers (40) verbundene Flansche und
ein innerhalb des Hohlkörpers (40) angeordnetes
Druckkraftsteuerelement aufweist.

3. Brennstoffzellenstapel (61) nach Anspruch 1, da-
durch gekennzeichnet, dass das Befestigungsteil
(39) ein Bolzen (48) ist, der durch Schraubverbin-
dung mit dem Flanschabschnitt des Halteelements
(37) verbunden ist.

4. Brennstoffzellenstapel (61) nach Anspruch 2, da-
durch gekennzeichnet, dass das Druckkraftein-
stellelement aus der aus einem Pressblech, einer
Bandfeder und einer Spiralfeder bestehenden Grup-
pe ausgewählt ist.

5. Brennstoffzellenstapel (61) nach Anspruch 1, da-
durch gekennzeichnet, dass das plattenförmige
Element mit dem Halteelement (37) verbunden ist.

6. Brennstoffzellenstapel (61) nach Anspruch 1, da-

durch gekennzeichnet, dass beide Enden des
Stahldrahtes (53) an dem Flansch des Halteelemen-
tes (37) befestigt sind.

7. Brennstoffzellenstapel (61) nach Anspruch 1, da-
durch gekennzeichnet, dass der Stahldraht (53)
alternierend um eine Vielzahl von Haken gewunden
ist, die einstückig mit den oberen und unteren Flan-
schen des Halteelementes (37) ausgebildet sind,
und beide Endabschnitte des Stahldrahtes (53) an-
schließend miteinander verbunden sind.

Revendications

1. Empilement de pile à combustible (61), comprenant
un corps stratifié de pile à combustible (31) préparé
en stratifiant une pluralité de piles unitaires (32) com-
portant chacune une membrane polymère pleine pri-
se en sandwich entre des électrodes et des moyens
de fixation pour fixer le corps stratifié de pile à com-
bustible dans la direction de stratification des piles
unitaires (32), caractérisé en ce que  les moyens
de fixation comprennent des éléments de support
(37) adjacents aux piles unitaires (32) la plus haute
et la plus basse du corps stratifié de pile à combus-
tible empilé (31), équipés de flasques (42) et agen-
cés aux bords supérieur et inférieur du corps stratifié
de pile à combustible (31), des éléments de raccor-
dement (38) réunis aux éléments de support (37) et
des outils de fixation (39) pour fixer les éléments de
support (37) dans la direction verticale du corps stra-
tifié de pile à combustible (31), et en ce que ledit
élément de raccordement (38) est un élément en
forme de plaque réalisé en acier inoxydable, ou en
ce que ledit élément de raccordement (38) est cons-
titué par de la corde à piano (53), ledit élément de
raccordement (38) étant plié aux bords supérieur et
inférieur vers les flasques (42) et fixé conjointement
aux éléments de support (37) à l’intérieur de la zone
de la périphérie extérieure du corps stratifié de pile
à combustible (31).

2. Empilement de pile à combustible (61) selon la re-
vendication 1, caractérisé en ce que  ledit élément
de support (37) comprend un corps creux (40), une
nervure (41) agencée à l’intérieur dudit corps creux
(40), des flasques réunis aux deux extrémités dudit
corps creux (40), et un élément de contrôle de force
de poussée agencé à l’intérieur du corps creux (40).

3. Empilement de pile à combustible (61) selon la re-
vendication 1, caractérisé en ce que  ledit outil de
fixation (39) est un boulon (48) réuni par engagement
par vissage à la partie de flasque dudit élément de
support (37).

4. Empilement de pile à combustible (61) selon la re-
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vendication 2, caractérisé en ce que  ledit élément
de réglage de force de poussée est sélectionné par-
mi le groupe comprenant une plaque en disque, un
ressort à lame et un ressort hélicoïdal.

5. Empilement de pile à combustible (61) selon la re-
vendication 1, caractérisé en ce que  ledit élément
en forme de plaque est fixé audit élément de support
(37).

6. Empilement de pile à combustible (61) selon la re-
vendication 1, caractérisé en ce que  les deux ex-
trémités de ladite corde à piano (53) sont fixées aux
flasques dudit élément de support (37).

7. Empilement de pile à combustible (61) selon la re-
vendication 1, caractérisé en ce que  ladite corde
à piano (53) est enroulée en alternance autour d’une
pluralité de crochets formés de façon intégrée avec
les flasques supérieur et inférieur dudit élément de
support (37), et en ce que les deux parties d’extré-
mité de la corde à piano (53) sont finalement réunies
l’une à l’autre.
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